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H^J 3 (Scalable Multimedia Networi<) 



MIM^JUS ^-llgsh^ ^E|D|c|cH Mie^ja7h A|5|£!cK SMN-& S.-& MeflS! §eHo)| cHsH 312)o| S7|£h°h 



^1 



1 



^n\'^^]m ^B|a|D|cH Ml E?4H(Scalable Multimedia Network) 

^^^^ ^ "^^ow sE|a|D|cH A-\u\^ A|>^gjo| 7H^^oj t^i-oioizL^a. 

E|o1^ bH>i A|>.g|(A tiered bus system)o|| 3Xo\k\^ eo| x^d|# ^lah cl-^sj xl|1b^ii:SJl^, 

^i|21j-oi| aolAi. ^^td|o| Aholoil A^sx^ i:i|o|EH# ^t^^U. A|>,gjo| A^sx^ c-i|o|eHS 

5^ ^^i>»-&Ol|AH A^7| dlOlEiS #E|5H §1 ^.B^lgj ^ E|CH@ fcH^ 

^illE'-c>1l ?io^A^. 7:^|1b^>lm^ N X y|H tl^:±:#(N independent X bit parallel buses)^ &''7| A\2^ 

^i|5g-o]| 5icHAH, N=40|:ii X=16eJ e|cHh| y-|>i A|>:,gi . 

^il61hoj| acHAi. -^71 zt SI »:H:^iS| Sxil c||Q^^ 250MbpsO|:[l ^^7| z| >SJ1 uH^^sj c||^^ 1Gbps^ EM^j tH^i: 

^■it2*}-oi| SloiAH, Djxia d|iEo| ii|3|.7| o|^ Dll^HMgCa contention mechanism)o| x-ll^sj^ ElcH^! a|>i 

SI. 

^■ilSlhoil SiolAH. A^7l ^(celis)^ S°e£|Il 4»-7| D|l5HMga| <a^^A-i ^Ai -:op^ S-a^l^ E|01S 

tHii: A|>:;gJ . 

§A| b^>.^^gAJ tH>.o| A^SX^^^Oj| olElJE||0|>;-g ^Igopl ?.|o!-#Aj o|Bli^|0|>:: DIUI-OI^OII ^OlAi, a. -^.^71 gAj u^>.£^ 
A^§X^Ol|/S^E^o| cl^lg §M# ^lol- ^\^^\ b. C^l-^ S0|o| uH^S S^oF-^ soi7i-Nym£! 

^ S^^^ 4^7| d^r^o^|/^-^E^ e|7:|§ ^^^d^l-:^ ^<:iJ^^7| ^|oJ- ^E.Hji||o|^(a backplane interface): c. S. 

^A|(on demand) A^gx|-oi| xjgsi ojo|o| ^k\^ M7| A^SX^o||/^^E-^ c|x|g :^HISm7| ^joj- A^§x^ ojE^i^ji 

oj^; ^ d. -^^71 c|H^o|^^| no\^\-^ H^Ai|^7F 4^7| >^±sA\i^^^\ ^^o^Jl ^^j^^ - oi;^| ^ 

^AilAi o!EHli||0|>i# §A1 oiEl5||0|>^ C|bl-0|>^. 

nll^ -a ^?fi(A small packet cell format)o|| SioiAi. 8ti|H So|a| 8tJ|-o|HS^| -Sla cell of 8bytes of 8 bit lengths)S 
^tJ|3^^1. -^71 b|-o|e = « 4u|.o| E^ol izH?i# ^[oh olc£^|>r# ^HlS^hJl; 2a^O|^§o| DflOjEH §S# Slf^hD^: 2 

uhoj Egoj A|f!>:: gM. Aizi"^!! §a CRC §S# 5Ll^o^i^ «ll^£|cH nfl?i ^ sgj. 



S^S'12 



x| ^ §J d.16o|H SB ^5H7:| ^o| 4uho|H#ma| ^=#SAi nH^ ^ 

xil12S-oi| ?ic>lAl o.Aj ^oj A|^>v: §1^. Ainyu Si CRC SM-^ a.2u|M -^-id ^^1 SH; b-2ti| ^ a|£| 
^ as ^H; c.2y|H AizL^S SH; d-l^lH gjE: e.lti|H Aiayn ^!oi|o|# gs.; f.lu|H B ^H: q.i 

b|^o| nii^ Aiig ^co| h.ldl E CRC S-^MH ^H: a! i.5u|H CRC ^01 2ti|-0| JESMI^I S^S^aH xflgEl^ 

mmo\ 8u|^ ^o|o| 8tI^o|H#^l m ^ ^^(A large packet cell format)oi| ^cHa-|, a.4a|-o|H#o| nH^^ ^Ith 
x| alHBJl^::-!- 2^[o\^mo\ oijot oj reserved word)# ^-ll^^l-Jl; 2^\o\^mo\ ^^j, S^^l xijcH. CRC 

§£S «»S£|oi ^ill-i; b. Ai|^(2ero) M|a| 6uho|H#o| t||o[Ei gM* Ai|^^|-Ji, ^ti[o\E.7[ ^Ith 

«F0|^ ^H|^3F2i, 1u^o| CRC SMS :^H|g3|-£^ «H^^cH 91^ o[x\Qi °l c.7 ^\o\Bi h[o\e, c|-#oi| CRC 

§M# ^a-o^^ 1b^o|H7|■ ^AHu^^ xh^ o|ai.o| ^uja^^ ^ i^h^j ^ 

^il14l.'-oi| 9Ji(y\M, ^^y\ a.3ti|M b-|^ -a^nxj 1^; b.8ti|^ 4-11^ ^^x\ SH; c.5ti|M ^^^;^| SH; d.16y|^ 

S^£|- VCI e.16ti|H oijot = f.2ti|H ^-td ^^1 SH; g.1t^|H i^-J^ S*il (forward congestion) S^; h.2 

Hj^ ^?-JH Sx-lt (backward congestion) i.iuj^ j^jpi x^^(discard eligibility) S^i j.iuj ^ o:|^ Dj|o|EH S^; k.iol 

H xi|o]/c-l|o|Ei ^H: e nH^ m.1u|H^ ss^^A l^^l ^; n.iy|^ CRC 2.^^11 S^; ii o.5ti|^ 

CRC «H« ^ul^fe ^ nHe^! S^ft. 

B|cH@ A|>ifj(A system of tiered communication buses)ol| ^a^A^, XH|1^£^ ^^\^ S^I-oF-^ "^1- 

ftoh^ THh n x^|2t^^ ^^Sf ^t^^ S^oii g&sj c^=^=o| -y^l xi|itH:±:c>|| o|-o|# 

(idle). ^ III £| (empty). ^ ii||o|^^(payload) ^Ij-ofe ^^3|-7| ^joj- ^^a^£ 3h^o| ^y(at least one 

end unit), -^^^l x-i|ibH^# ^vy\ xi\2ui::^o\\ g^3F7| ^It!- ^o]E. ^ti|^l-^ #d A|::^uo]|Ai, A^7| g 

#S :^^|o^^^7| ^|o^ u^u^o^| 91o\M, ^^^^ N a^l&l ^ (empty cells)o| c^goi| ^^1^1 2.^ 

£|ZL, X ufi y o|-o|# #711 (repeation x times and y idle cells)3F^ A|a|^(a series)* ^tij^l-^ ^ ^^S: fe^^l ^F^h 

si ^yoiiAi ^J^3^^ ^m, ^^y\ ^[^[^\ ^bi^ii ^ iiHfd# ^^-^i a^^h^ t^:^!: ^^^i ^ 

b[o\\ A}7| ^ n}]EHg A^7| 7:■^|1B-^:Aol|A^ ^AJ^j-^ Ef:HI; fe^7| ^yo| ^o| priority queue)oj| ^c>1£ 
^o| BH^oil gaaFoi A^7| ^uioil 01 - A^7| ^ - ^S^h^ -^^71 ^yoil AI.71 -^g^ A^7| 7^|1b^ 

>i ^M^I as ^§ A^7| 7H|2ui>^o||Ai ^Ai^hzi a}7| a§ t&| St 

oil #a^foi ^Aj -o| ^§o^^ ^n: ^-y ^^i n^^i^i t^i ^oii ga-^^oi Ai-71 ^^oi «yoii ^ 

^ AI-71 ^njEj ^(said empty cells)€ 4>^7| A-{|1d^>^ A^o^ ^^^F^ "Ei^^iS ^td|m^ -S^l 3^ ^i|cH ^-S. 

lEl-?ij:^:H a#(a muitl-cast group)# ^^^f^ c|-^a| §tlS(a root and a plurality of end points)^ S 

AJ A|:A.gjoj|AH, •H£|-?Hr^H ajHa^jAj y^aj(a method of multi-cast addressing)oj| SicHAi, b^>^ uj^. 4^-11^ ^S(a shelf 
number). #5 ^ Si. BCID i^fe ^^i^^l c>J^b^|:^# ^^\^ ^B\-9W±,B. t^^^^F^ e^^l;^^:^l BCID ^^o\\ ^ 

•EJ£^ ^^n9.M.M S£|-^H:^H ZLg# ^"i^l-^ &^7| «Hs:. -^^^l ^e. "Is. S #5 as# <da 

A^^x^ g^a- M|eoj^lho| ^ ^Dijo^ B^^l-ii. -am^ ^^o{\ mtt^[Ji, M^xm o\^b\\^& 

^<l]oF3l, A^7| ^i#oi| oj|o|Bi# ^ifoh ^ Hs^lgj ^#^F:il. -^^71 S^hS c:i|o|E|» ^^^|oll 

Stf^F^ r^^^lSBHg 'aE|a|c|cH L-i|H?j3(A scalable multimedia network) . 

xi|i9i>^oi| 5ic>^A^, -y7| u]^^ Ejoidiers)^ ^^-i^ ^\o\^ cmo\b\ r^i^l^eHS "iElol 

cjoi MlH^JH. 



M\20no\\ acHAi, smo| £|o^ b-|>::(one tier bus)-^ ^Eliii|o|^ ^yoj| alsH cl-E £|cH ^&iJil|o|:±:£|cH >^ 

5HI^&i# SB|a|c|Ol M|e^j3. 

S ^11-22 

:n. -y-^l n^€r 2.S ullol^H ^ ol-olS >iS{request empty, payload and idle cells)# ^a|o^zi, ^^y\ S-x|-^ 

opi ^lE.^ 11:^1 xihNtijH £| b^0| a(retimlng)ep| ^| sfl ^1 riiEH ; -y7| xfll Ei|x| >rE^ o| 

1H^^^-^E^ uH^J C:l|o|E^# ^Al^hJl At7| nll^i Dl|o|E^# A^7| (gj nj b| ^ ^-ojl 7|^^h7| ^| A^7| ^ 
^l^oii =^^^3 2^o|i u^L.|-o| iiH?icHt S&^hoi a^7| ^.S -a# =T=S^I-^I ^1-^^:71 >y7| :Ri|iefl7:|:±:Ei, a^7| 

si^oii o|3n At-7| ^, ^' ^^^1 s|^^^E^o| My\ itiioi^^ ^#^^E^ m7| x-hinui^ 

Aj2:# AjBHeF7| ^E|#^Ai s|^(an arbiter multipoexer circuit); ^^7| #aH ■gE|#ii!Ai 2|^o| gs^g 1 MtJjH 

^^%^ ^-ih^J^ci A^7| x^|2H^^s| A^7| 3|-it g^^^E-] xi|2>^a -iie^ d:i:# ^^^l-Jl 

7[ o|^^ X-{\2^]\X\:^E.]- My\ i£||0|^^ ^#^^B-] A}-7| ^ [:^|0|E^# -^^71 nH ?d CH|0|EH-i- A}-7| x-i|idH^o]| 

S^S23 

^|22t,M| S|0|Ai, A^7| Z|Z|o| ^oll ^[^^7[ ^7:\S\Jl A^7| 7^^HO^| g&^M -y7| 'a^lE-l ^7^ 

sin -^^i:?! ^-^^ ^^IE| c^l-^oii A^7| ^01 ^^z\E.^, x-i|2Nu|H ^1 a^7| ^A^3^7| 

^Ifi-^ ^|^(a cell scheduler circuit)* uH:±:fiM-i|2yH:^^^l -^2:^^ S^l . 

S?-S-24 

:^i|22§oj| ^OIAI, N=320|:il M=20^ xM2ii]^2\ -ys^^ 5^*1. 

S^S25 

#A] b^^£|.gAj Aib|>^o| AfgT^h^hoil °!&lit||o|>b:# :«HI«o^^ Sd ^Ei2||0|>i c|u|-o|:^^oi| ^o|AH , D| ^ t:H|o|EH# 
o| c|-omm EHI 2.^1 oil /^^E^ x^:§,^3|-Jl a^spl ^l o} oiisal olE-li£||o|i^ 5|^: c[-^ u|M ^o|o| n|ieJM# S^^h^ 
^^^^ -^71 E|x|^ c:^lo|E^# Ai-71 di^oil/^-^EH ^d^fji #>il3|-7| ^|o|- «ii^E^|o| o|E^iij|o|±^ s|^(a backplane 
interface circuit); ^^y\ Afgxhaij o|^n oio|o| -aH^ >y7| nH^S* ^^7| A^sx|-c>l|/^^E^ ^^Af^HE ^d^PI °| 

A[^X[ e]E^i^|0|>:: ^1^; £|^°| DhOla^H^AilAH^ 3f04 ^ A^7| E|dfO|^o| uH ^ ^^^S xi|cH3l-Ji iiH?l## ^^7| u-i>^oi|/ 
^^E-l ^>M^|-:il :r^Aj3^5^^ ^1-71 o|3|- H^AilAi olEHii||0|^ 5|^; 5i -fe^^l '^E^II||0|>l -^7! A|.SX|. o| Ei i£|| 

01:^^ ^ A^7| H^AilAH oJE^I^||Oj>^ ^|^o| Ail^#^ ^|-U^o| s|^7|-4^7| 9i\^9\ C|-Oil-|.m Di|a.£|CH| OH Ai| >i3|-i^ . ZL# 

B^^^B\9\ til^oil gXd S|^# ^tdl^F^ ^lEiiillOl^:: E|a|-0|:±:, 

WE|n|E|CH LilH^-la A|:::^gjOi| ^C>lAi, A[^X\ D||0|Ei# ZJ^Z^^ ^tJ|^|-^ C|-^o| c|X|g d^## ^do^7| ^| Cj- 

4=^1 -bi^#; -^^71 A^§x^ L^|oiE^-l- #>ii3|.ai ^dofoi. >y-7i A^#x^ [:hio|eh# M^^[mo\\/^^B\ ^^^[n ^^^m ?is- 

c|-^o| Aia|:±: §o| s##(a plurality of service definition modules)^ 71|o|H9^|o| c:|H^o|:^i#; 

9.\ Eloia A|>,^(a tiered system of buses):iiF iii^#aj| ^fj-si c|.^o| ^til^FZL, A^gx^ C:|io|Ei# >r?^|x|L[| 

o| ^ ^□^(an intra-switch cell format)^ ^^Moi ^^7| A^7| y-|^m^| EjoiHl A|>:Qjoj| ^n^[Jl^ A^ 

*:?^»oil olHa-i|:±:9 -^71 Dl|o|EHS ^Hgoh ^ He^ia i°tl^^ i^^ai-ai ^^7| ^^h^! ditol 

E^# H|o|Eo,|o| E|b|.o|>^oj| al^^^7| ^|oh ^o.|;^|(£^switch)-i- ^tdl^fe 'aB|D|E|(» MlH^ja A|>^ij. 

X-i|26tFOi| SiOl^M. -y^l A^SX|. CilOlEH^ §4^, b|C|^. SJ C^|0|E^# ^a|3^^ SE|n|E|CH Lil^oi^ A|>^:l|. 

S^lf28 

xi|26&oi| ^oiAi, A^7| y^>^§o| £|cHg A|>::g|^ c|x|g A-lh^i^ §&}oF^ M\Mi^±,m^\ E|x|a bd|m# 

M|^?JH Ai^gj. 



ji. ji^ iii^m ^M\^^[^m ^oiAi ojo|o| x^\^^o\ ojo|o| m2m^^[ ^^i-i- ^E.|a|cic>i mi^^j^ M^m. 

^i|29S-oi| ?JcHAi. A^7| z-i|inH^ ^ 8b|M So|o| 8u^o|B#a| ^H|3^:a, -y^l dho|mm-& 4b^o|M^o| nH^oil 

q|oF cHHe^l^-i- ^iigah^I; 2ti|-o|E^o| mo\E.-\ SM-i- sg-^l-ZL: 2u|-o|^#o| SM. gs, Ai^i^ 

a ^ CRC S&ol-i^ uHS^loi Se|d|c|cH mi e?J3 A|>,i|. 

i! d.ieal^ ^o| 4a^o|^mLHo| g^S^ ^-il^slia, S^. A|f^^ g^. A|ny g SS. 

§J CRCSM^ a.2u|H S^; b.2u|H a|^>^ uj^ aH:c.2u|H A|ziyij S^: d.1o|H o^-g- ffljB; e.iy|H A|n 

?lo\\o\m IH; f.1tJ|H ^ uH^J ^"g IH: Q.iui^^l ^:h.ia|H CRC S-^MJl SH; ^ i.SUIH 

CRC ^HfiF ^o| 2uho|M#mfi| B^S^ ^-ilS^fe SE-l^lc^lcH MI^?-|H J^\^m. 

S^S32 

^il29S-o|| SicHAi, A^7| 7H|2izH^ ^ i?^^ 8a|H So|o| 8UhO|H#a| 'i^S ^td|3hJI, a^^i ;ti|2uH^ ^ a.4Uho|H 
&o| nH^J^ ^|3]-s-5^x| cHHa^l^S ^^Hl^^fJl; 2h|-o|MSo| oi|ot-?J^(a reserved word)# 2ti|-o|E#o| ^Aj ^ 

S^-il ^iM, ^ CRC xii^^i-i^ t^H^^M ^111^; b. ^il^(zero) ^H^l 6u|-o|H#o| Ql|o|E-j gM# ^i|^o^:il,i 

yho|e7[. nii^g o|^|. H^ol^ 5^1-^^^ ia|-o|M^h CRC ^-il^^l-i^ yHa^lcH ^m^^ ^; ^ c.7 cH|o| 

ti|-o|H# c|-gol| CRC aM# Sl^^fe :^i|1uFo|H7h o|a^o| ^ =^ ^b|e|-b "iElDli^lol MIH^JH a|>: 

H. 

S^lh33 

SHSI- VCI e.ieulH oflot = gc; f.2w|H an; g. ml^ S*||(forward congestion) SH; h.2 

urn ^^-IH Sx-il (backward congestion) S^; i^NPI (discard eligibility) S-^; 0:j^ d1|o|eH SH; k.1w| 

^ ;q|0l/tl|0lE) g^; ^ izH^d ffl^: mJ^I^^I ai^ ^^o| n.ib|^ CRC ^^MH B^; o.5ti|H 

CRC SHm# ^B|o|D|oi M|EO|^ M^m. 



S?l,^34 

MiH^43o]|Ai, Di|o|Ei SAJ ^h«gHcH| SicHA-1, A^§x|- cilo|EH# MlH^jaLH^l ^ ^"JUi Sfi-^F-^ El-^l: 

A^7| ^-i^ A|:Agj tHr^oil Slhol-^ e[:NI: A^S7:^■mo^| cH^&l|>iS mmm ^#oj| oi- D^|o|E^# 

?y HBiia Sthofe Et^l; ^ -^^^^l tl|o|E^# 2ii^t!-s247:|oi| Sf^efe E[71|# ci\Q\E.i #a| 

^i|34thoi| ^olAH, A^7| H-|>.- zf^iai E|o1(each tier)7|- ^l-E ^Mlo|Ei ^je^ ^^^^hfe- E|o]#(tiers)^ ^^^1^ cHlotN 
S^1P36 

^i|35S-Oi| ^0^A^, H^>^, ^EHiSilOl^:: ^^O^ ^M^-l E|Oi# C|-# B|O^S^ ^l-S El^l-i- ^^ ^b|oh^ M|0|E^ #A| 

S^fh37 

Jl, Jl^ OHAi|A,^|.-Dlt oiQ^Ai ojo|o| THU^OI ojojal X-l|2^ac|- ^Aj ^o.|s. tl|0|E|- #A| , 

S^^»-38 

:tH|37l!-Oi| SiOlAi. AV7| XH|1ilH?d ^ ^"^il^ 8b|M ^0\9\ 8bhO|e^o| ^ti|3|-ni. AV7| a|-o|e#-& 4U|-0|B#0| 

^1^^ o\^B^\dtm n^^yn: 2uho|H#o| q|o|EH sm# sl.^^h:iL; 2ylo|H#o| ^Aj A|^^ gs. Aizia 

a §j CRC st^^^fE^ ui^hioi ai-^ cmo\b\ gAj 

S?lh39 

a dJ6b|H ^01 4ti|-0| e^uHo| S^^^ -y^l ^Aj Ajuyg §M. 



ojoilolg 1^; f.ib|E ^ iiii^ ^ =; g.iti|Eo| Aig ^ =o| g:h.ib|e CRC 3.^^11 1^; a i.5ti|H 
CRC IHfif 2tiho|E#LHo| ^i\o\B] #Aj bh^, 

xi|37l!-o|| 5icHAj, -^71 x-i|2iiH?i ^ S^°l€r 8o|^ ^0|s| 8a|-o|H#a| ^u|ohZL, 'y7| ^|2nH?i S5t!e a.4a|-o|H 

#o| x:H^# ^Ifi- ^^^1 CH^^^!^# 2tiFo|M#0| oi|of ?JH(a reserved word)-!- 2tifo|^#o| ^ 

^1, S^-ll CRC SMS xilg^hi^ oHa^cH 7:111-^; b. :til^(zero) i-H^I 6yFo|H#o| c^\o\B\ 1 

B\ tiFo|H# cFSoil CRC SM# SS-^fe ^ti[o\B.7[ o|A^o| ^ = o rjibi^r^ tl|olE^ gAi H^Hj. 

SHSI- VCI ^^r^^; e.16ti|H oilof o|j^ Q c; f,2ti|^ ^^1 IH; g.ia|^ §x^|(forward congestion) -^H; h.2 

d|E bHojc gj^Kbackward congestion) S^i j^PI (discard eligibility) ^H; j.1ti|^ 0:|^ D^|o|E^ ^h; k.ia| 

E x^iol/cHlolE^ ^^;i.ib|^ ^ nH?:^ Ai^ ^c; m.lti| Eo| nij^j Aiig ^co| ^; n.1u|E CRC S! o.5«l^ 

CRC 1H# ^b|3F^ cijolEi #Ai 

SB|d|dM M|^o|h A|>vg|oj| olojAH. A^§X^ CilOlE-l-i- ^tl|Sfe C|-4^o| #^'3^^ 4^<^lohDi. A}7| A^ 

§x\ Li\o\B\^ A^§^|■&o^|/^-?-E^ ^tJ^I-:^! T^^iJopI ^1 oh [^l-^^l A-ibi:^:: go| s#g(a plurality of service definition 
modules)* i^i-^T^^I :H|o| Ei?-||o| c|u|.o|i<&; S ^\o\^ a|>^@j (a tiered system of buses)Ii^ c[^9.\ xflU 

^bl^l-Q^. A\^x\- mo\^it :^^I*|L-||^| ^ ^^(an intra-switch cell tormat)# y€.^^^oi ^^7] ^ 

m# ^^^'l «1:lit#5.| ElOiS Al^iJoil SH-^I-JI. Af#XFSO]| CH^S^I^^S MS 4=do|-JI A^7| .^^o| Qi|0|El# #^1 

21 m HBiia a&^fJL AV7| Dl|o|Ei# ^Ig-th 71|o| E^ioj D|dfo|:^iOi| ^&e|-7| ^Ifh :^^*|(a switch)# ^ 

U|3t-^ gE|D|qO| LilE^jH Ai^u. 

^i|42?!-oi| acHA-i, A}7| A^s:^^ Di|o|Ei^ bli^lS. a ^l-fe^ c:i|o|EH# ^uj^fe aB|D|D|ol m E A|>^a. 
S?'l!-44 

:^H|42tl-oi! ^olA-i, A^7| bH>^#o| E|o^£| a\:^^^ D|x|g ti|HS# :^ih^i^ ^^-ol-^ Bj-^^l y^:±:S:^l^ b|x|1 dl^S 
MIH^JH A|>,H. 

S^&45 

xH|44l|-oi| ^oiAH, A^7| xi|ibH±^#e N (independent) XblH ^1 bHri:&^ ^^:^\ m^^^m^ N b-l 

:^m^ ^^^^ SB|a|C|Ol LilH^ja A|>^g| . 

S^S-46 

:^-li45S'0j| SiOiAH, N=40|J1 X=16^! ^B|n|D|cH M|^^ja A|><:g|. 



